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Abstract The Future of Learning 2030 Barometer was
launched in 2009. It was ordered by the Finnish National
Board of Education to support the reform of the core curricula
and look beyond the contemporary interests. The aim of the
Barometer is to acknowledge the futuribles of learning and
take into consideration the possibilities and challenges that
may affect the development of school, teaching and learning.
The Barometer collects a diversity of arguments on the future
so that the different perspectives and arguments can be bal-
anced against each other. The Delphi method is used as a
structured communication technique that takes advantage of
new technologies and elements of social media. The aim is not
a consensus but rather a multi-voiced view. The article de-
scribes the questions and meta-themes based on the analysis.
It also describes how the Finnish National Board of Education
has used the Barometer in the reforming of the core curricula.
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The future of learning 2030
The world around the school is complex, interdependent, rap-
idly changing, and uncertain. It is also increasingly digital.
There is a need for thorough self-analysis of education sys-
tems. Does education help us face the challenges of the future?
What kind of future does education construct?
Does education prepare pupils to good self-awareness, so-
cial responsibility, and adaptation to technology? Does it pro-
vide them with high-quality competences so that they are able
to fulfil their potential in private life, at work, and in the soci-
ety alike? The European Commission document ‘A New
Skills Agenda for Europe’ [1] acknowledges that a broad set
of competences is needed in the fast-changing world. High
skills enable people to adapt to unforeseen changes and pro-
mote the transition to a balanced and sustainable way of liv-
ing. How do we know what is really relevant in these chang-
es? Are we able to look far enough in the future?
Curriculum reform and the future
Finland has just reformed (2012–2016) the national core cur-
ricula which guide the provision of education inmunicipalities
and teaching and learning in schools. The renewal of the core
curricula creates a common framework for the exploration of
the change that takes place in the world and the surrounding
society. The Finnish National Board of Education (FNBE)1 is
the authority that leads state-level curriculum processes and is
in charge of creating and making decisions concerning the
national core curricula for all levels of education, except uni-
versities and polytechnics. It also supports local curriculum
processes. In Finland, curriculum is the central tool for
1 The Finnish National Board of Education (FNBE) is an autonomous state
agency working closely with the Ministry of Education.
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teachers in planning and developing their own work. The pur-
pose of the entire steering system is to ensure educational
equality and quality, and to create optimal conditions for
teaching and learning and for every student’s development
and well-being.
The Finnish culture of collaboration and trust became
especially apparent in the extensive curriculum reform.
The FNBE organised the process so that all changes
were reflected on together with municipalities, schools,
and teachers as well as with various stakeholders, and
development efforts were taken in collaboration. An ac-
tive concept of knowledge and learning was also cen-
tral: new knowledge and understanding was built to-
gether [2]. The main goal of the reform was to create
better prerequisites for successful teaching and for
meaningful and enjoyable learning so that students
would develop better competences for lifelong learning,
active citizenship, and sustainable lifestyle.
An extremely important part of building understand-
ing on the development of the society and the education
system, and of creating visions for the future, was the
barometer process, called The Future of Learning 2030.
This was the first time such a tool was systematically
used in the curriculum reform process. The Barometer
offered totally new ways of providing opportunities for
participation, knowledge-sharing, and collaborative de-
sign of visions. It was crucial for the FNBE to have
the possibility to look beyond today’s problems and
conflicts. The objective was to recognise different de-
velopment paths and to utilise the knowledge produced
by the Barometer when making decisions on the core
curriculum.
Main features of the Future of Learning 2030 Barometer
The current success of the Finnish education system
(OECD: PISA Programme for International Student
Assessment and PIAAC Programme for the International
Assessment of Adult Competencies) is a result of choices
and decisions made 15–30 years ago. The same time per-
spective is used as the basis of the Future of Learning 2030
Barometer. The decisions of today have effects on the fu-
ture tens of years from now. In terms of the school, it is
necessary to identify such changes in the environment that
have a significant impact on the forms of formal learning.
What is also relevant, is how and when this change hap-
pens. Such qualitative progressions are anticipated in the
Barometer that, unless discussed, result in opposition and
conflicts between different interest groups. The Barometer
is not merely about making use of possibilities of change,
but also recognising the valuable and durable components
of the historically shaped school of today.
The Barometer is based on genuinely open-ended
questions. Larger questions peer behind elaborate theses
on the future. What will the life of pupils be like in
fifteen years? What is the school and teaching like? In
what kind of a world does a young learner commute to
school, if they commute at all? What if the school
comes to the learner? What if we had to rethink the
whole process of learning altogether?
The Barometer is used to draw an ever more accurate map
of the future, with the speciality of many different possible
futures, the futuribles.2 According to experts, some of these
futures seem more probable than others. It is fascinating to
explore the strengthening of some futures and the weakening
of others. However, it is even more important to study and
discuss the futures that are preferred or dystopian.
Breakthroughs need to be made at least in the places where
the probable and preferred paths cross. In the threat of the
probable and non-preferred taking place at the same time,
discussion and reflection is needed.
In the Barometer, the change is made visible, discussable,
and operable, both in the case of fast and dramatic turns or
slower and less noticeable changes that have more profound
impacts. Change has a dialectical connection to the hopes,
dreams, and fears of different operators in the society.
Methodology
The Future of Learning 2030 Barometer is designed to signal
discontinuances and to create a decision basis for well-timed
changes when they are needed. It is also used to initiate and
spread discussions about the future of the school, learning, and
teaching. The Barometer is a tool of qualitative forecasting
and its documentation of possible directions of change and
their arguments are used in discussions, research, and policy
making.
The methodology of the Barometer relies on techniques of
Futures Studies. The most central of them is the Delphi meth-
od. In addition, the Barometer makes use of the scenario tech-
nique [4, 5], the analysis of weak signals [6] as well as Causal
Layered Analysis (CLA) created by Sohail Inayatullah [7, 8].
The methods are chosen in order to support the aim of long-
term barometer research, which is to study especially the dis-
continuous future, where changes typical for the period are
expected to happen in the objectives, working methods, and
roles of the institution during the studied time frame. Weak
signals are observed in annual theses analyses. During the
second year of the Barometer futures table method was used
2 BIf we do not know the consequences of our choices, our freedom to choose
is an illusion. Hence, no freedom exists without forecasting.^ (Bertrand de
Jouvenel) [3]
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to generate five scenarios which are introduced in the second
year report [9].
Argumentative Delphi
The approach used in the Barometer is based on a variation of
Policy Delphi, in which the anonymous argumentation of di-
verse and multidisciplinary experts is emphasised. An argu-
mentative Delphi process typically begins with an issue that is
either current or relevant in terms of the future. The ideal issue
is an interesting, public, and unsettled matter, which however
needs to be settled in the near future [10–16].
The method combines different Delphi techniques. The
questionnaire comprises solely the theses on the future. They
were tested and assessed with a two-round argumentative
Delphi process, but the Barometer proper is executed accord-
ing to the Real-Time Delphi concept.3 It means that the
standardised Delphi questionnaire is in the panel’s use in real
time so that all the material is accessible the whole time and
open to comments and editing of the answers. The special
feature of the Barometer is that the questionnaire is answered
every year so that the changes can be observed in sequences.
The study aims at collecting a diversity of arguments on the
future so that the different perspectives and arguments can be
balanced against each other. BDelphi may be characterized as
a method for structuring a group communication process so
that the process is effective in allowing a group of individuals,
as a whole, to deal with a complex problem.^ Turoff’s [16]
definition emphasises the formation of knowledge and under-
standing within the process. In addition to gathering the dif-
ferent opinions, arguments, and perspectives, they need to be
brought in dialogue with one another.
Delphi is used to study the probable and preferred future,
and it is surveyed through the participants’ arguments [17].
The web as an operating environment enables real-time dia-
logue among anonymous experts. Barometer-Delphi has a
hypertextual structure in which every element has its own type
(thesis, argument, scale) and relation to other elements.Within
the limits of the structure of the Barometer, every expert can
form their own statements and arguments of the matter during
the whole process. They can vote for or against every state-
ment and argument and also change their stand anytime they
feel it is justified.
Barometer-eDelphi
The Barometer consists of four questionnaires and 48 theses
on the future (Fig. 1). The theses are constructed so that each
of them signals a wider range of phenomena than their
concrete content. The panellists have taken part in the
Barometer seven times – annually ever since 2010. They
assessed the probability and preferability of each thesis on a
seven-point likert scale and then provided arguments for their
assessments.
The future of the learning is approached through three
panels. Into the so-called inside panel (39 panellists) were
invited experts that deal with learning, teaching, and education
directly in one way or another. Into the outside panel (34
panellists) were selected persons from other positions and
fields of the society so that as many external interests and as
much knowledge as possible become included in the inspec-
tion. In addition to the inside and outside panels, there is a so-
called challenger panel, which also comments on the theses
and which comprises mostly of developers of the school field
(teachers and other school personnel) as well as members of
interest groups such as parents and persons of trust in the
school administration.
The differences between the panels help reflect on the in-
terest variance among the groups. Following the Delphi tech-
nique, each panellist is grouped according to their expertise
and interests. Expertise in administration, research, teaching
as well as working and business life are separated from each
other. Similarly, the interests are divided into four societal
sectors: business life, public sector, associations and organisa-
tions as well as home and its surroundings.
The Barometer utilises the eDelphi software (http://edelfoi.
fi), in which the researcher (Delphi manager) has three
different working modes in their use (questionnaire, results,
discussion). They can open and close these in different
combina t ions so tha t they suppor t the pane l ’s
communication and knowledge formation. The panellists
have the opportunity to comment each other’s comments in
real time, which results in shorter and longer dialogue [9, 17].
The long-term nature of the Barometer enables the learning
processes where dialogue chains deepen panellists’ under-
standing on the matter. The panellists develop their overall
perception while providing other panellists tools for develop-
ing theirs. Anonymity ensures that the experts can change
their opinions without losing their authority or dignity. The
special task of the Delphi managers is to provide the knowl-
edge that rises from the analyses for the experts to use.
The theses categorise futures thinking
The dimensions of each thesis are probable, preferred, im-
probable, and non-preferred (Fig. 2). These are coordinates
in which preferred represents the desirable, non-preferred the
avoidable, probable the possible, and improbable the impos-
sible. In good life we pursue the preferred, avoid the non-
preferred, and make way for the probable instead of the im-
probable. Metaphorically, the preferred can be thought as a
compass that directs us and helps us avoid walking in circles.
3 Real-TimeDelphi-method was developed in the UNMillennium Project (see
http://www.millennium-project.org/millennium/RTD-method.pdf and
http://www.realtimedelphi.net).
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The future of learning is studied through theses on the
future of learning, teaching, the school and its environment.
Their truth value is open, but they can be assessed and argued
both for and against – all of them are possible in some future
time. Based on the experts’ arguments the theses are divided
into three positions on the issue: agreement, dialogue, and
disagreement (Fig. 3).
A disagreement or opposition begins as a progress that
results in a change in the school’s paradigm or in a third path
that differs from both of the original opposites. A continuing
opposition usually opens up discussions, which often diversi-
fy and abate opinions. This begins the dialogue phase, where
the arguments complement each other in relation to the prob-
able and preferred future. In the agreement phase there is a
Fig. 1 All the titles of the Future of Learning 2030 Barometer [9, 18], See https://edelfoi.fi/futuriblesoflearning2030
Fig. 2 (1) Probable and preferred (2) probable and non-preferred (3)
improbable and preferred, (4) improbable and non-preferred Fig. 3 The three different positions of theses [9, 18]
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great consensus on the next position. This does not mean the
issue is now settled. A good example of this is the first dem-
onstrated thesis about subject-based school. It has been in the
agreement position ever since the beginning even though the
current institutions (core curriculum, timetable, teacher educa-
tion, teacher’s job descriptions) are still subject-based.
Theses, themes, and the core curriculum
The primary benefits of the Barometer are the experts’ diverse
perspectives and perceptions of future developments. In the
empirical section of this article we will introduce three key
theses that are in different positions on the issue. These theses
signal a wider range of phenomena of change than their con-
crete content. This relates to the diverse interactions between
the changing environment, learning opportunities, and the
teaching profession which can be seen in the thesis correla-
tions. Each thesis is first introduced in bold in the same form
as the panellists answered it. The footnotes include explana-
tions that specify or concretise the theses or provide back-
ground information. The graphics following each thesis show
the current position of the thesis. What follows, is a short
analysis of the panel’s argumentations.
As the amount of material has increased, the theses have
been clustered into five thematic categories of model drifts,
which are then illustrated as metaphoric futures maps. The
thematic categories are based on the contents of the thesis
answers as well as their distribution and correlations based
on the data from the Barometer. The interaction between the
analyses of the Barometer and the curriculum reform process
has helped us see the bigger picture behind individual phe-
nomena. In the last subsection we will discuss this national
school development process.
Three key theses
A consensus on transversal studies (Fig. 4)
BIn 2030 the timetable of basic education will be distrib-
uted somewhat equally between subject-based (tool and
practical subjects) and action-oriented (phenomena, pro-
jects, themes) syllabi.^4
The thesis on subject-based school does not demand a com-
plete replacement of the current subject-based syllabus with
an entirely different way of studying. Instead it calls for
supplementing it with more pupil-centred methods. Partly
for this reason, the majority of experts (85%) find that the
realisation of the thesis is both probable and preferred. The
amount of disagreeing panellists has decreased during the
Barometer, and the thesis is clearly in the agreement
position (Fig. 5).
The expert comments support the thesis, but are wary of
taking things to extremes. Most panellists emphasised the im-
portance of the medium. BWe need both phenomenon-based
teaching (e.g. larger multidisciplinary projects) and subject-
based teaching. The latter prepares the pupils to the former.
Instead of ruling each other out, they supplement each other.^
The panellists recognised that needs and possibilities vary in
different stages and contents of education. BTool subjects
probably need to be taught also separately so that the pupils
learn the basics, but it is not enough for understanding broader
topics.^
The panellists prefer a phenomenon-based and project-like
school, because the related skills are needed in the society and
working life. BThis is the direction that needs to be taken, if we
want the future citizens to manage in the versatile society and
world of the future.^ BLearning that has been ‘broken’ into
subjects simply cannot answer to the complexity of today’s
working life.^
4 EXPLANATION: Problem-based learning and other multidisciplinary
methods have increased in vocational education. The similar Bphenomenon-
based teaching and learning has its foundation on comprehensive real-world
phenomena. The phenomena are explored in their real context, and the related
knowledge and skills are studied in multidisciplinary work across individual
subjects. The approach is very different from the traditional subject-based
school where the studied topics are broken into relatively small and scattered
pieces.^ (phenomenon-based learning, http://ilmiopohjaisuus.ning.com/) In
2030, the thematic approach to teaching and learning that explores different
phenomena in their respective contexts has become an equal part of basic
education on all grades alongside the traditional subject-based instruction.
Fig. 4 Agreement
Fig. 5 Probable and preferred = green, Probable and non-
preferred = lighter green, improbable and preferred = orange, improbable
and non-preferred = red, borderline cases = black
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Giving up subject-based instruction has a direct effect
on the pupils’ learning, but at the same time it complete-
ly revolutionises the way of teaching. The panellists see
future opportunities in Bteachers of different subjects
working in teams, where multidisciplinary work can cre-
ate completely new ideas and ways of working. People’s
creativity can flourish especially when they work togeth-
er with different people from different fields.^ Even if
subject-based instruction was given up, according to the
majority of the panel, the change would be a slow pro-
cess. The experts agree that the proportion of subject-
based instruction could vary according to the level of
education, but they disagree on when this should happen.
Others think it should begin already in primary school,
but others prefer as late as the university.
If the panel’s argumentation had to be summarised in one
sentence, it would be this one expert comment: BThe world is
not subject-based!^ This leads easily to another thought,
namely that the assessment of an education that aims at pre-
paring the pupils to manage in world cannot rely on a subject-
based final assessment. The next thesis comments on this fun-
dament of the school.
Dialogue on assessment (Fig. 6)
BThe pupil’s assessment and given feedback are primar-
ily directed at the meta- and fundamental learning skills,
and they take place mostly in the dialogue between the
pupil and the teacher.^5
Whereas the thesis on subject-based school represents the
external organisation of the instruction, the meta-skills thesis
refers to a change in the internal steering of learning. If either
one of these theses come true, they will revolutionise the very
basis of both teaching and learning. In the meta-skills thesis,
the aim is that the pupil becomes an autonomous and self-
directed learner who receives continuous individual guidance.
This aim is sowell received the thesis is shifting from dialogue
to agreement position (Fig. 7).
According to the thesis, the focus of the pupil’s assessment
is expected to shift from standardised performance results to-
wards supporting each individual’s unique development pro-
cess and key competences. This also favours a processual
vertical assessment instead of the horizontal final assessment
[19]. The comments of all panels emphasise the fact that the
teaching profession must change in order for the thesis to
come true.
The inside panel is worried about problems related to the
shift in the focus of assessment: BIt is a huge step to change
into a new form of assessment that no longer focuses on mea-
suring people’s performance from the outside and putting
them in order accordingly.^ The outside panel, then, is con-
cerned whether the assessment will become more subjective
than it currently is. How does the assessment take place in the
dialogue between teacher, pupil, and parents? What is the role
of parents in the assessment of their own children’s compe-
tence? Many panellists gave the durable advice for the future
to avoid sticking to only one type of assessment.
BExaggeration and polarised either-or thinking should be
avoided in all development processes. The human cognitive
ability is astonishingly diverse. Different competences are
needed in different fields. For that reason, there also needs to
be different types and objects of assessment that can be ap-
plied in different situations.^
The experts argue that bulimic learning [20] and
memorisingmeaningless content do not answer the challenges
of today. The role of competence is correspondingly consid-
ered larger than it is now. Some want to hold on to the
5 EXPLANATION: There is a plan in New Zealand to assess the pupil’s
progress through five meta-skills: (1) thinking, (2) using and producing lan-
guage, symbols, and text, (3) identity (managing self), (4) relating to others,
and (5) participating and contributing (see New Zealand’s Key Competences,
http://oraakkeli.blogspot.fi/2009/10/kompetensseilla-uuteen-aikaan.html). In
the Finland of 2030, the focus of education has shifted from individual skills
and knowledge to more action-oriented competences and meta-skills, which
are assessed diversely. In basic education, also the parents participate in the
assessment, e.g. via internet. Peer assessment will become more and more
important as the studies advance.
Fig. 6 Dialogue
Fig. 7 Two thirds of the panellists agree with the thesis. Less than one
tenth disagrees, and one fifth is uncertain. The outside panel finds the
thesis slightly more preferred than the inside panel but is more pessimistic
about its probability than the inside panel. The support of the thesis has
increased in both panels during the Barometer. Probable and
preferred = green, probable and non-preferred = lighter green,
improbable and preferred = orange, improbable and non-preferred = red,
borderline cases = black
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numerical grading system: BThe traditional, harsh numerical
grading is still needed in the international arenas, when com-
peting, for example, with Asian peers. However, feedback
based on strengths is vital. Teachers can include plenty of
feedback in their teaching throughout the school year without
having to give up the numerical grading.^
The outside panel in particular is open for new assessment
resources. Many comments mention the importance of tech-
nology and peer assessment in the process. Even though as-
sessment is mostly seen as a dialogue between teacher, pupil,
and parent, we should increasingly utilise computer-assisted
feedback. Sooner or later we will have Bconvenient techno-
logical solutions for process assessment and documentation
throughout the school journey as well as for making compar-
isons and notes, which can be used in later studies for example
to trace gaps in earlier studies. The studied contents are inte-
grated with the assessment data, and suitable study exercises
and recommendations are allocated automatically according
to the gathered data.^
Disagreement about the future of collective learning (Fig. 8)
BInstead of classes or the non-graded model, the pupils
are divided into fixed study groups of 6 to 8 people.^6
The thesis on group learning is the most radical of the
examples, and thus its future is disagreed about. Today’s
school recognises the group as a tool for learning but does
not see it as a subject. Group work is used to motivate, to
create variation to studying, and to reassert togetherness, but
the progress of group learning is not assessed nor are group
work skills systematically developed. However, multidisci-
plinary thematic and phenomenon-based learning signals a
change, which could bring a great change to the ways of
teaching, guidance, and learning.
The pressure to collective learning comes from outside the
school. Working life is based on the ability of teams and or-
ganisations to adjust and develop their operations in rapidly
changing environments, which are affected by technological
development. Many social innovations are based on collective
learning, which is also required in the increasing complexity
of the environment and the rise of risk levels, as global inter-
dependency increases. The most complex societal problems
such as the polarisation of social or economic relations require
collective processes with multiple perspectives and dialogue,
because ready-made knowledge does not lead to solutions [21,
22].
In the Barometer, the panellists’ comments on group learn-
ing are polarised. There are remarks in both ends of the scale
on what could be possible and what should not be given up in
any case. Group learning is a key thesis, which has, according
to the comments and dialogue, increased both its importance
and the difference between the inside and outside panels. The
thesis is in disagreement position, even though the amount of
dialogue has increased during the Barometer, especially in the
outside panel (Fig. 9).
Most arguments are based on benefits: BTeamwork and
working together is inspiring in both learning and in working
life situations. Together it is possible to make more results in
shorter time.^ Some of the arguments rest on the humanistic
view of human nature: BInstitutions should ‘learn’ to make use
of people’s inherent difference. It is also motivating to be able
to use one’s talents for common good. Anyway, it would be
nice if the school gave more value to cooperation over
competition.^
The pedagogic comments emphasise the importance of
the growth group. The function of the collective is not
only to prepare the pupils to future working life or to
diversify learning but also to support the pupil’s growth
process, identity, and self-esteem. BThe children of the
current era that emphasises individuality should and must
be provided with opportunities for social interaction and
the peer support that comes with it. A fixed group pro-
vides its members with the possibility to grow together
as group members. In a heterogeneous group, the stron-
ger members can support the weaker, and the more
skilled members can help those who need it.^
Learning is motivated by two opposite drivers: competition
and cooperation. The latter has an important role in collective
learning, which after all is not that significantly different from
individual learning. Goal- and result-oriented working is pres-
ent in all learning and it can be developed systematically
through education. However, there are differences between
individual and collective learning, which causes problems
for the education provider. Traditionally the school has been
based on similarities whereas collective learning benefits from
differences. This affects also the teaching profession, which
has to go through a group formation of its own. The thesis on
team teaching is accepted much more readily than the one on
group learning.
Individual development processes are a precondition for a
collective learning process. Therefore, examining the learning
process from an individual point of view is a crucial part of the
6 EXPLANATION: In 2030 working life is almost entirely based on working
in teams and the transversal task of the school is to teach the pupils group work
skills. The starting point is the definition according to which Bteamworkmeans
working in a group or a team that has a shared task and a chance to plan its own
work. A group is a community of two or more people that is in continuous
interaction or a number of people with common goals.^ (Statistics Finland,
http://www.stat.fi/til/tyoolot/kas.html)
Fig. 8 Disagreement
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collective learning process. In the future, the school must de-
ploy the knowledge development process in all of its forms,
which are intuitive, silent, and explicit [23]. Today’s school
only attends to the last mentioned. Group learning enables
also the other forms as well as the forms of collective learning
that occur in communities and organisations larger than teams.
The theses cluster as themes and challenges
The theses in the Barometer were first created into four cate-
gories. The first explores school’s values and aims, the second
concentrates on the environment and society outside the
school, the third focuses on knowledge, skills, and learning,
and the fourth examines teaching and the school culture and
community. As the amount of data increases, the theses can
also be regrouped. The above-mentioned thesis examples
form groups with each other and with other theses both statis-
tically (correlations of scale answers) and according to content
(argument analysis) and so that meta-theses can be formed.
Meta-theses are clusters of theses, and their development is
monitored and assessed in the Barometer.
The thesis on subject-based school correlates especially
with theses on the future that describe the purpose, aims, and
task of the school. The relations seem natural; the school ad-
justs its operations according to the knowledge, skills, and
competences expected of future members of the society. The
subject-based school is also connected to the theses that dis-
cuss the competences, abilities, and skills learned in school as
well as societal relations and the social context. Also the con-
nection to the new competences and cooperation skills re-
quired of teachers is central (Fig. 10).
The meta-skills thesis has less connections than the thesis
on the subject-based school, but it also has threads to the
objectives of learning (competences), the changes of the
teaching profession, and the transformation of the forms of
learning. All thesis examples have a connection to team teach-
ing, which can be considered the thesis that accelerates the
pedagogical remodelling of the school.
The relations of the group thesis strengthen the idea of a
paradigmatic thesis that has a strong connection to the task
(purpose) of the school as a whole as well as to the assessment
of learning and optionality. The panellists’ comments corre-
spond with the disciplines of learning organisations. These
disciplines suggest that personal mastery should be supple-
mented with shared vision and mental models as well as team
learning and systems thinking [24].
Group learning is a part of a cluster that can be understood as
an expansion of the conception of learning. Paavola and
Hakkarainen [25] introduce three metaphors for learning. The
first is the knowledge-acquisition metaphor and it describes
learning as a monologic knowledge formation process that hap-
pens in an individual’s mind. In the second one, the dialogic
participation metaphor, learning is examined as growing as a
member of a community. This metaphor emphasises collective
learning skills, which help in forming meanings of other people,
cultures, and the environment. On top of these two widely-
acknowledged learning metaphors, Paavola and Hakkarainen
add a third, Btrialogic^ level of collective knowledge formation,
called the knowledge-creation metaphor. It has neither previous
structure nor socially shared content. This third metaphor for
learning and inquiring is applied in the next subsection.
A metaphoric futures map
Many independent and conflicting images of the future,
which are based on different interpretations of our time,
Fig. 9 Probable and
preferred = green, probable and
non-preferred = lighter green,
improbable and
preferred = orange, improbable
and non-preferred = red,
borderline cases = black
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prevail concurrently. On micro-level the individual opera-
tors (teachers), on meso-level the organisations (school),
and on macro-level the society (education system) all have
several images of their own. The most essential questions
are, whose image of future on a societal level prevails and
how long-lasting the prevailing image is [9, 17]. When
answering the first question, we need to consider values
and power relations as well as differences of interest, and
in terms of the second question, the rate of the develop-
ment of phenomena [4]. The material from the Barometer
enables the examination of both questions, and Causal
Layered Analysis (CLA) is used to further advance the
examination. CLA combines three different approaches
(empirical, interpretive, and critical) that primarily produce
different presumptions about operators, reality, and future.
Future developments can be foreseen by detecting the dis-
tributions of the theses and changes in the time series (empir-
ical approach). In the thesis analyses the distribution data is
combined with the arguments and contextualised meanings.
The result is the interpretive approach. In a critical inspection,
the interpretations are compared to the historically formed
institutional development, which always relates to power
and the right to determine what knowledge is significant at a
given time. The critical futures research conducted in the
Barometer is soft and processual. It is not based primarily on
a critical inspection of the existing world but on outlining the
formation of futuribles. However, it is a critical approach, as it
is based on a paradigmatic change. The used method is a
metaphoric futures map [26].
The metaphoric futures map is not so much a foresight
model as a map and coordinate platform for alternate futures.
The map is dynamic as it is projected with the changes, shifts,
and relations of the Barometer data. This kind of a dynamic
and empirically-based futures map is a tool for evoking dis-
cussion, strengthening futures thinking, and laying a founda-
tion for policy making. This way, we are able to discover also
those futuribles that are formed differently and with a different
logic than our current reality.
Therefore, the metaphor is used to clear the way for
such futuribles of the school and learning that cannot be
derived directly from tradition or the current state. The
metaphoric descriptions are indicative and easily modified,
if the data gives reason for it. Even if the possible futures
are weak, the metaphors can clear the way for discussion
and argumentation, which are usually dominated by insti-
tutional points of view that are anchored to the interests of
the near future. The unrealised options have no strong
supporters, but they become stronger if their deviant ratio-
nality can be explained with a metaphor.
Five mountains, five themes
The metaphors in the Barometer have an empirical foundation
upon which narrative layers are built [17, 27]. There are both
qualitative and quantitative connections between the theses,
and according to these connections, the theses have been di-
vided into systemic theme categories. Based on the relations,
the first metaphoric futures map has been created, and it will
Fig. 10 After five years of
Barometer, the correlations
between the theses were
examined for the first time. They
showed that the thesis on subject-
based school has connections to
exceptionally many other theses
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develop, improve, and expand alongside the Barometer
process (Fig. 11).
At the time of its creation, the futures map is a basic two-
dimensional map with symbols also for a third dimension. The
topography, or contour lines, describes the features of the sur-
face. This expands the map metaphor to transformations,
which are characteristic of change processes. A typical change
begins with a technological innovation that opens up new
possibilities. Sooner or later this leads to a social re-organisa-
tion. It is not until the final stage of the change that new ideas
form a definite rationality that replaces the former logic of
action. In the Barometer, the metaphor is used to outline the
possible formation of the logic in the final stage as well as its
outcomes. The Barometer data is meant to verify and falsify
the formation of the logic.
The five mountains in the metaphor represent the five clus-
ters of challenges in the future of learning that need to be
resolved in the following years or decades. Both of their so-
lutions require the re-organisation of learning and the remod-
elling of the ideas behind learning. On the futures map, learn-
ing creates many paths to different directions. As learning
becomes more personalised but at the same time more
collective, also teaching has to change and the school will
becomemore connected to external possibilities and resources
than it currently is. While the traditional school aims at acquir-
ing knowledge, the changing world creates a need to concen-
trate on competences [27].
The first mountain is the challenge of personalising and
liberating learning without losing the resources of the uni-
form, high-quality, and equal Finnish school [28]. Today’s
school is based on a teaching-driven logic, which learning
has had to adapt to. In terms of the teaching profession,
the ideal situation has been a group of learners with sim-
ilar competence levels, educational-psychological profiles,
and motives. There will be a change as teaching begins to
increasingly adapt to the learners’ characteristics and to
recognise better the different forms, needs, and goals of
learning. A modern challenge is to enable individually
adapting learning in heterogeneous groups without increas-
ing costs. In the Barometer, the personalisation of learning
is addressed through theses related, for example, to the
decline of subject-based school, to adapting learning to
the learners’ talents, to the increasing use of virtual envi-
ronments as well as to collective knowledge production,
Fig. 11 A set of five developing fold mountains have been drawn on the futures map of learning. They illustrate meta-changes in which the logic of the
activity changes, and institutions alongside it
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which has already become a part of daily school life in
the form of social media. Most panellists estimate that a
big change in the forms of learning has already happened
by 2030.
The meta-change in learning causes a second challenge for
future learning, namely the metamorphosis of the teaching
profession. The focus shifts from teaching contents towards
guidance, assessment, and the management of learning envi-
ronments. As the subject-based school moves towards project-
like learning, the ways of demonstrating competences diver-
sify. This forms a basis for lifelong autonomous learning, and
at the same time, also the teaching profession changes. The
metamorphosis of the profession is the basis of the timing of
all other mountains. It determines whether the change sneaks
in quietly or barges in with a bang. In the Barometer, the
change in the teaching profession and the multiprofessional
nature of future learning are indicated by theses related, for
example, to encountering and assessing the pupils and
organising the practicalities of teaching as well as to teacher
education.
The second challenge opens the door for a third challenge,
that is, the reassessment of the resources used to learning
processes. The school as a learning environment becomes an
exosystem that makes use of many resources from inside and
outside the school that have not been used before. The tradi-
tional school is tied to time and location. The internet, how-
ever, fades the boundaries of both of them. The limits of the
school are expanded and doors are opened to outside expertise
as the teaching teams focus on diversifying the ways of learn-
ing. At times learning takes place in different authentic and
virtual environments. The school becomes Bthe headquarters^
of all learning that serves the local community and brings local
operators close to different development projects. In this
idealised model, individual learning blends in with collective
goals, which validates participation. In the eyes of the
panellists, the school of the future has stronger and different
ties to the society than the school of today. The school’s closed
Becosystem^ becomes an open Bexosystem^ that welcomes
different collaborators into school work. These include par-
ents, operators in the third sector, local administrators, senior
teachers, businesses and, interestingly enough, the artificial
intelligence.
There is a change in motion in the contents of general
knowledge, and it is essential for the school. They are under-
stood more dynamically than before as preconditions for dif-
ferent skills and as key competences rather than static infor-
mation contents. Over the past ten years, there has been a
growing sense of the need to redefine general knowledge.
International organisations (OECD, EU) that study education
and learning with relation to the economy and working life
have had an active role in this initiative. According to the
Barometer, the transition to the competence-based school re-
quires comprehensive revision of the contents and working
methods of the school. The development is indicated with
theses related, for instance, to the preconditions of
competence-based teaching and learning as well as the
society’s efforts to develop the nation’s competence with ed-
ucation policies.
The globalising working and citizen life signals a need to
extend the concept of learning to be understood as a charac-
teristic of groups, communities, and cultures. The fifth learn-
ing challenge is to institutionalise the different forms of col-
lective and group learning. In its current state group work and
collective learning is mostly as unorganised activity, which
highlights the differences between the learners instead of
utilising the different competences and interests as a resource.
The personalisation of learning compliments collective learn-
ing, as the pupils acknowledge their own uniqueness and find
important roles in group activities with shared goals. The the-
ses in the Barometer comment, for example, on team-based
learning groups, the development of communities’ intelligent
and sustainable operations as well as the role of social media
in learning. The thesis cluster of collective learning also links
the Barometer to active citizenship through theses, for exam-
ple, on digital democracy, environmental issues, and collec-
tive participation.
The challenges and needs of the curriculum
In the curriculum reform process led by the FNBE, a firm
knowledge base, and future visions were created by analysing
the results of various research, evaluations, and development
projects – both domestic and international – and by active
knowledge-sharing and transparent dialogue with all those
involved and affected by the change. More than 300 people
participated in the working groups which created the national
core curriculum. Hundreds of other experts were heard, in-
cluding researchers and representatives of civil society orga-
nisations and working life. Thousands of people were in-
volved in the process through digital networks. As a result
of the collaborative process, people could make sense of the
reform and reflect on how it benefits their own work and life
[29]. The process produced the national core curriculum for
basic education [30] of which municipal authorities, teachers
and parents feel ownership and, therefore, to which they are
committed. Amazingly enough, the curriculum reform has
been reflected mainly positively also by the media. For in-
stance, in its leading article the main newspaper of Finland
described the starting point of the reform excellent because it
is based on trusting teachers and emphasising their pedagog-
ical autonomy as well as promoting students’ active role in
learning [31].
In the design process of the national core curriculum the
FNBE wanted to deal with past, present, and future in order to
learn from the past, to be resilient with the present challenges,
and to envision the futuribles [32]. The Barometer was
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especially valuable in reflecting the challenges and possibili-
ties of the future. The theses of the Barometer included various
themes of the near and even more remote future which the
new core curriculum was expected to take into account and
find the best possible guidelines for proceeding towards the
future. The issues produced by the Barometer were brought to
be discussed in the curriculum groups and various seminars
and conferences. People were asked to express their expecta-
tions, worries, and dreams concerning the future of education
as well as to reflect on the connections and interdependencies
between the school and the society. Reflections were also
needed on the nature of learning. Learning seems to come
increasingly ubiquitous. It crosses the boundaries between
formal and informal, local and global, physical and virtual
[33].
The discussions were fruitful and supported the design pro-
cess of the core curriculum. Based on the feedback received
by the FNBE, the process was regarded as successful and
productive. It was meaningful for the participants, and as a
result, the produced national guidelines enhance well the re-
thinking of the education system, school culture, and teaching
and learning processes, as well as the meeting of the chal-
lenges of the future.
The challenges reflected in the curriculum process had
close connections to the theses of the Barometer. These in-
cluded especially issues such as
& Changing roles of teachers and students – focus on guid-
ance and support in teaching as well as on active and
participatory approach in learning
& Crossing boundaries between the society and the school,
active cooperation, and ability to find appropriate partners
as well as to utilise the expertise and other resources of-
fered by the surrounding society
& Crossing boundaries inside the school – strengthening of
the collaborative, multidisciplinary, and multiprofessional
approach, developing the schools as a learning community
& Focusing on transversal competences in teaching and
learning [27, 34].
Discussion and the future of the study
The new curricula were put into operation in the beginning of
August 2016. The Future of Learning 2030 Barometer moved
from the preparation of the curriculum to monitoring its im-
plementation, but the target year is still 2030. By then, the
pupils beginning their education according to the new curric-
ula will offer their competences to working and citizen life.
The questionnaires will be updated so that the panellists will
evaluate two to four new theses on topics that have risen
during the Barometer and the curriculum reform process.
The analyses will be reviewed annually as the data evolves.
It is interesting to observe the trend of the early years where
the main panels of the Barometer have chosen a different path
in many questions about the future of the school.
The experts from outside the school believe increasingly in
new solutions and possibilities. They are also more prepared
to change the operating methods and structures of the school
than the inside panellists. In the inside panel, then, the doubt
about changing the school has increased somewhat. Perhaps
they are concerned about the threat to the undeniable achieve-
ments of Finnish basic education caused by the recent devel-
opments and increasing differences between schools. On a
large scale, concerns are turned into solutions also in the inside
panel. Attitudes have already changed so that the narrow con-
ception of teaching is being replaced with a diverse concep-
tion of learning. It is no longer enough to concentrate to just
one type of learning situation and its management, when
learning is understood as ubiquitous and all pupils as different
kinds of learners.
The panellists’ perceptions change in time as the world
changes and new ideas develop. One development path opens
and other closes, and a third becomes more winding than what
was foreseen. Disagreements become discussions, and discus-
sions result in agreements. As one questions gets answered,
another gets raised. The Barometer is planned to continue at
least until 2020, when we might already see some answers
beginning to form in the large questions concerning school
and learning. How can we maintain equal opportunities in
the society if and when learning paths become more diverse
and personalised? How do we answer the challenge collabo-
rative working approaches pose to the school system? To what
extent will the teaching profession transform?What will brain
and neuroscience bring to learning, and will intelligence move
from organisms to artificial life? The modern industrial times
separated the school from the rest of the society and placed
different age groups in different classrooms. Will the post-
industrial time return educational institutions to their authentic
contexts, and will schools become Bthe centres of the town^
once more? Will knowledge develop into understanding and
skills into competences?
Even after the curriculum reform 2016, the Barometer can
be used as a tool for making decisions of today from the
perspective of the future needs. We need to look further, be-
cause close vision is blurred by different interests which are
monitored effectively in a highly organised country like
Finland. In addition, the Barometer form helps us recognise
future turning points and changes in development that cannot
be detected by observing trends. Basic education that covers
the entire age group is an institution whose changing process
is the most demanding as possible. Roughly speaking, the
school system has the ability to make the society either more
or less layered. The central idea of the Finnish school has been
to provide the needed education for every child regardless of
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their place of birth or the area they live in. It means providing
equal opportunities for the pupils by trying to even out the
differences that exist already before basic education.
The difference between the two main panels can be
interpreted to represent a situation where the increased oppor-
tunities of learning are at risk of materialising in ways that
increase inequality between pupils as a by-product. This risk
is strengthened by the changes in the school’s operating envi-
ronment. Population development has been concentrated, and
areas in large cities become increasingly differentiated. This
has also increased the amount of school choices that reinforce
differences between different areas. One of the largest chal-
lenges in navigating the future is to realise the school’s new
possibilities without increasing the differences between the
pupils’ future opportunities. Even in ideal conditions, the fu-
ture potential does not automatically distribute evenly [19].
The school is needed to balance the situation where some have
better opportunities than others to make sustainable choices
for their future.
In financial terms, the pre-primary and basic educa-
tion is an investment that can bear interest for the soci-
ety for tens of years. However, it is not merely a ques-
tion of stakes but also about the way of doing things.
Here, we can use the following metaphor: A race driver
learns to optimise the course of the car by pressing the
accelerator and the brakes at the same time. The
Barometer can be read so that, in school, technology
presses the accelerator and pedagogic the brakes. Both
are needed, if the road towards the future is winding.
The same global challenges face Finland as many other
European countries, but we also have some specific
problems. The education budget has been cut more
compared to many other countries, and it remains to
be seen whether the renewal capacity is strong enough
to beat the negative effects of the cuts.
The Barometer process makes use of information on the
implementation of the new curricula in schools around
Finland. The orderer of the Barometer, The Finnish National
Board of Education, gathers information on the curriculum
reform process and the implementation of the core curricula
in municipalities and schools. The Ministry of Education has
assigned the actual assessment task to the Finnish Education
Evaluation Centre and a research group that represents three
different universities [29]. The assessment focuses on the
achievement of the reform’s central objectives as well as on
possible factors standing in the way of their achievement.
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